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Agenda 
• Problem Statement 
• Well-Defined Problems vs Ill-Defined Problems 
• Performance Feedback 
• UrbanSim Overview 





How can we evaluate game scenarios to 
ensure good performance is rewarded and 
poor performance is penalized? 
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Well-Defined vs Ill-Defined Problems 
Well-Defined Problems  are characterized by specific, 
singular solutions that use established and proven 
methods to solve. 
 
- Examples:  Math and procedural tasks 
 
 
Ill-defined Problems are characterized by a range of 
acceptable solutions, not a singular solution. 
 
- Examples:  Tactics and decision-making exercises 
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Performance Feedback 















Not Desirable –  student 
received negative 
reinforcement feedback 
from correct performance 
Incorrect 
Not Desirable – student 
received positive 








The reward signal curve can be manipulated to accommodate 




(a)  Rewarding less than desirable 
performance 




11 agents, 300+ options, 15 game turns = 5 x1027 ways of playing the game 
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UrbanSim Training Objectives 
1. Emphasize the key doctrinal principles of “Clear, Hold, Build;” 
 
2. Demonstrate the essential need for commanders to balance a wide 
range of direct actions (lethal and non-lethal) in this type of 
operating environment;  
 
3. Demonstrate the difficulties associated with achieving and maintaining 
situational awareness and situational understanding in a complex 
counterinsurgency and stability operations environment; 
 
4. Show commanders the importance of being able to anticipate second- 
and third-order effects of decisions, and the need for commanders to 
consider those effects in the planning process; 
 
5. Expose commanders to many of the tools and methods used by 




Does UrbanSim's performance feedback system support the stated 
learning objectives? 
 
• Does the scenario reward a clear, hold, build strategy 
better than the other strategies? 
 
• Does the scenario reward student actions that are 
exclusively legal over student actions that are a mixture of 
legal and illegal actions? 
 
• Does the scenario reward student actions that are a 
mixture of lethal and non-lethal actions over exclusively 
lethal or exclusively non-lethal? 
 
• Is the performance feedback provided to the learner strong 
enough to differentiate between optimal and non-optimal 
actions in a given state? 
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PsychSim  















New state of the 
world 




Methodology – 3-Digit Strategy 
All Actions 
Clear (c) Hold (h) Build (b) 
27 Strategies:  ‘ccc’ to ‘bbb’ 
Executed each of the 
strategies 37 times, for 
a total of 999 games 
3 digit strategy – based on each 




Results –  3-Digit Strategy 
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Methodology – 5-Digit Strategy 
Executed each of the 
strategies 30 times, for 
a total of 4,860 games 
All Actions 
Clear (c) Hold (h) Build (b) 
162 Strategies ‘skccc’ to ‘mrbbb’  
Legal (s) Mixed (m) 
Lethal (k) Nonlethal (n) Both L&N (r) 
[ [ [ [ [     s     r     c     h    b 
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Results – 5-Digit Strategy 
Legal – Both Lethal and Non-Lethal – ‘chb’ 
17 
Results – 5-Digit Strategy 
‘Legal’ is rewarded more than ‘Illegal’ ‘NonLethal’ is rewarded more than 
‘Lethal’ and  
‘Both Lethal and NonLethal’ 
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Next Steps 
• Analyze results from using a reinforcement learning 
agent to explore the decision space. 
 
• Analyze different scoring systems… 
 
